It has now been established that Annonaceae species are rich sources of structurally diverse natural products, some of which have wide spectra of biological activities. Thus, during our continuing investigations of some of the around 84 Annonaceae species occurring in Tanzania, several such natural products have been isolated [1] . While quite a number of the Annonaceae species have continued to be threatened with extinction, even before their constituents are established, our recent investigations of some of the newly described Annonaceae taxa have yielded compounds having interesting chemical structures and/or biological activities [2] [3] [4] [5] . This has inspired us to continue investigating Tanzanian Annonaceae species for biologically active compounds, such as those with antimalarial, antitrypanosomal, mosquitocidal, antibacterial, antifungal and cytotoxic properties [3, [6] [7] [8] [9] . As part of these investigations, we have now analyzed cytotoxic extracts from Cleistochlamys kirkii Oliver, a plant species that grows in Tanzania and Mozambique [10] , the extract of which is used as a traditional remedy for haemorrhoid wounds, rheumatism and tuberculosis [11] .
Repeated chromatography of the cytotoxic dichloromethane and methanol extracts of dried fruits, leaves, stem and root barks yielded cleistenolide (1) and cleistodienol (2) as new antimicrobial and cytotoxic constituents, together
, and its derivatives (Z)-(+)-2-hydroxy-3-(5-oxo-5H-furan-2-ylidene)-propyl benzoate (melodorinol), (Z)-2-acetoxy-3-(5-oxo-5H-furan-2-ylidene)-propyl benzoate (acetyl melodorinol), (E)-2-acetoxy-3-(5-oxo-5H-furan-2-ylidene)-propyl benzoate (iso-acetyl melodorinol) and (Z)-2-benzoyloxy-3-(5-oxo-5H-furan-2-ylidene)-propyl benzoate (benzoyl melodorinol) [12] [13] [14] [15] [16] , (-)-1,6-desoxy-β-senepoxide [17] , pinocembrin [12, 14, 18, 19] and polycarpol [12] . Figure 1 ). The small 2 J 5,6 value of 2.7 Hz revealed in the 1 H NMR spectrum entailed a cis (axial/equatorial) substitution at C-5 and C-6, and hence an H-5/H-6 dihedral angle of close to 90º, as further derived from single crystal X-ray analysis, which also confirmed structure 1. The X-ray crystal structure is shown in Figures 2 and 3 (4) and (+)-pandoxide (5) [2, 17] . In addition, as for 4 and 5 (J 2,3 = 8.5 Hz) [2, 17] , the J 5,6 value of 8.2 Hz observed in the 1 H NMR spectrum of 2 indicated an axial/axial configuration for H-5/H-6, and hence an equatorial/equatorial stereochemistry for the C-5 and C-6 oxygenated substituents, as further indicated by H/H COSY and HMBC H/C interactions ( Figure 4 ). The 1 H NMR spectrum of 2 also exhibited a J 2,3 value of 4.2 Hz, which indicated an H-2/H-3 dihedral angle close to 90º [20] , hence establishing a β axial configuration for H-2 (molecular models). The long range J 6 , 7 value (2.1 Hz) observed in the 1 H NMR spectrum indicated a W-type configuration for H-6/H-7, which would be achievable only if the C-1 double bond had a Z configuration (molecular models), as further deduced from HMBC interactions (Figure 4) . 
Extraction and isolation:
Air-dried pulverized plant materials were soaked consecutively in light petroleum, CH 2 Cl 2 and EtOH (2 x 48 h) at room temperature and the combined extracts from leaves, on partitioning by vacuum liquid chromatography (VLC) (light petroleum/EtOAc gradient) and then silica gel CC (light petroleum/EtOAc, 7:3 v/v), gave fractions containing cleistenolide (1) and cleistodienol (2), which were purified by recrystallization (MeOH) and gel filtration (Sephadex LH-20), respectively. Cleistenolide was also isolated from the medium polar VLC fractions of the light petroleum and CH 2 Cl 2 extracts of the stem and root barks upon repeated chromatography, as above, in addition to benzoyl melodorinol and (-)-1,6-desoxy-β-senepoxide (fruits only), (Z)-(+)-5-(2,3-dihydroxypropylidene)-5H-furan-2-one and melodorinol (fruits and stem bark), acetyl melodorinol, pinocembrin and polycarpol (stem bark only), and iso-acetyl melodorinol (fruits and root bark). Biological assay: Brine shrimp tests, and antibacterial and antifungal assays were carried out as reported in the literature [21, 23] . In the antibacterial assays Staphylococcus aureus (strain NCTC 6571) and Bacillus anthracis (strain NCTC 10073) were used at a minimum inhibitory concentration (MIC) of 10 μg/mL and Chloramphenicol (10 μg/mL) as the standard drug. Candida albicans (strain HG 392) was used in the antifungal tests, at a minimum inhibitory concentration (MIC) of 10 μg/mL and Ketaconazole as the standard antifungal agent.
